Fabrication of levofloxacin polyethylene glycol decorated nanoliposomes for enhanced management of acute otitis media: Statistical optimization, trans-tympanic permeation and in vivo evaluation.
Acute otitis media (AOM), an infection in the middle ear, is usually treated through systemic administration of antibiotics because the stratum corneum of the intact tympanic-membrane (TM) possesses low permeability that holds against the ototopical antibiotics use. Therefore, the objective of this work was to encapsulate levofloxacin (LFX) into polyethylene glycol 400 (PEG 400) decorated nanoliposomes (PNLs) as an approach for drug delivery through the intact tympanic-membrane. LFX loaded-PNLs were primed by ethanol injection technique. A 23 full factorial design, using Design-Expert® software, was developed to optimize formulation variables. Particle size, polydispersity index, zeta potential and entrapment efficiency percent of the formulae were determined. The optimal formulation (F7, prepared using 30:1 phospholipid to drug weight ratio, 30 mg cholesterol and 125 mg PEG 400) exhibited improved ex vivo trans-tympanic permeation compared to nanoliposomes lacking PEG 400 and drug solution. In addition, F7 showed greater extent of in vivo deposition of LFX in the intact TM compared to drug solution. Furthermore, in vivo histopathological examination proved the tolerability of the PNLs after ototopical application. Overall, the obtained results revealed that PNLs could be promising for LFX delivery through intact TM providing means for the ototopical drug application for treatment of acute middle ear infections.